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t^^w^n^mmmwmwim (al sx -d:mm-:L-u yo^^mtm^h 
^mm^mmm^ {sma) ifi:&y)s ^oflfe^ m^^^mm. m^^mmmim 
(PLsx xit%^^^%^mwmm& (amo «:i^*s^e>tl"tv^So 

;^{ST Assist jiff Us mmmizimm^^mx^tiT^t^^^mz^ommm 

ALS©^&i^aaitT{±s (1) iB^^ii (Ca^^>:^;i/{3Mf SgBirS 

)\^^Kym(DMmnm). o) mmT. v\y^nmm (cu/zn superoxide 

dismutase (SOD) jtfK^MSi;^ U-^i^^Jl/tlct-S^i^iiim^). (4) 
mU^mmWi {.TmnmmU^cO neurofilament omW.'^mXiif^CD^m^ ( 5 ) 

antioxidants *JALS{cW»^9 3iPAs^i$tK l/S^^>{bSOD^ 
^^*J|^^f>^^TV^§ (ll»^ 50(7): 615-624, 1998)o Lt^bi^ffi^, \iVm^ 

m^m cu/znsoD;&ALs L tcm^x ^ mjjt^^i^mmt 
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n^M\,^ztifimmLx\^^^ mnm son): 615-624, 1998)0 

ttzs e6#©ALSm^Ji:bT{±x y;i/V^-;i/ (^^^¥7-5 0 4 6 5 5) 



^r^^txh^o ^\)mw.mi^mo}is if%m(omm±. mmuB.mmmh& 
(ALS)s mmLmmmm (smax ii^ft4«?^s jE^i^iiij^s^b^ (pl 
s)s ^\t%%i&.^%>immnm& (amo :feif0^i/-a-D>«^ia©5iff^& 

-;i/-2-l^5v^U>-5-:t>^3iS;r:a-D>jglii^x;i/«j!^ (wobbler t 
'i7;^(Ikeda K. Ann. Neurol. 34^,304M (1993^); Mitsunoto H, ^)^ 
Ann. Neurol. 36#, 142-148 M (1994 ^); Mitsumoto H. (b. Science, 265 ^, 
1107-1110 M (1994^))) {c^S^Ufci^^tls ^lltCibU HuKiS^i^cDjifT 
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/I i» 

*^B^©SiJo{iy® (c .fcnJis 3 -p? 9";!/- 1 - :7 xr:;i/ - 2 - 1^^ ^/ U > - 5 
©3 -p^^';!/- 1 -7x:r;i/- 2-lfvV^iJ > - 5 -:z|->Xii^©^S6<J{c:i«F^ 

:^mm(D^ ^ iz.m(Dmmi:ixtn^, mm-^-u >ti3^^j©M3g©fci5® 3 - 

^ 1 - 7 x-;i/- 2-t:^\;u>-5 -;t>X«^©^S6<3fc:fF^^n:5 
LS). (SMAX ?i^T«^^s Jl^ttffliJ^^gtt (PLS). 

xit^^^^mmmn^mm (amo T-abOs ^^ftc^^s b < (is mmmBmm 
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1^7 v^i; >- 5 -:irylt. mWMmih^mmt?>yV-^i^i3}]^7.ij^>t;^- 
©IffiT-feSo 3 1 -7i-;i/-2 -l^^v^U >- 5-;t>{ix ^x. 
{is 5-31523 #i&$g^7|«CD^fife^Jfci3ie$tlfc*^{3j;!9«^ii-e§?.o 

±iBfb^^^fcov^T{i. mMOF^^t UTs Wt^iEMftffl 5-31523^ 
?i^fbJilK^fig«]$Jftffl 5-35128 1 ©^b^tl), Jrb» 

mim mm^ 3-215425 -^i^^), jfiiifii±#miKtffl mm^ 3-215426 ^^s^g), 
ag)^»$ijf^ffi 7-25765 -^^m). M^m^±'}^m • ^RSf-^^ 
9-52831 s<6iim#ftM (4tpi¥ 9-52801 ^^m\ ^.s^mmmmo 
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5EM{tffl 11-79991 ^^^) ^bs^sr^tLTV^So b*>b55;*se.s ClHfe 
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*BBJ-eS^3lKj-i— n>^li (motor neuron disease) MW}-:^.'- 
D>|g|| {mmni^m^s motor neuropathy) §<fe^'^-rS^'fej£iSOtti*$W 

^ (ALS). mm^mmm& (sma)^ iifrtt^is^x M^isfBimsi^b!^ (p 

LS). 3^{i^^14^%ttll»iliji (AMC) ^^&^{:fi)Cii:>i)ST-t:SAscin^ 

S5gisi4ffi!ims!{bs (ALS) y;. ff^ii^i^tc^ffib^ mmmmm-Mmm^ 
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^'t^y^> (Werdnig-Hoffmann) m (IS) tts m&(D±mhmmMM^Xflz 

(Kugelberg-We lander) M)T'fe-So 

mmmm (als) ^mmmmm (sma) t^wj^mm^^t^o 
®^ttt:#<^^u Nft^^i^tstma^-rso mmcomntt^ic. ±'tfc:fej;rf 

LS) (Dmm&^^^r^X'Di:itj::ho 

mm^mmmtm ( p l s ) it als ommx^ d > t lx 

^5^tt#^^4llgiJ^BJiiS5t (AMc) it^^&ti^mmm^ m&B3 o o o a© 

nmmmm(D amcu: ^^wmmm^^^ ip*.iMSMA'i;x;i/F-^-^7-7> 
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^izmt^mitLxits m^u. mm., mm. y.imm^jii:^m\f^^t 

^Wm\ \ ^Yxi^^yyuY.)V^L)\/u-7.. b ^*D:^r^>7•Dt:;^p<^;l/^2;^o~ 
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^i/>yun-;i/XM'fb5=-iS'>^cD3-^^ y^m ; y-bUx M;^•^7^ 
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I*ll8;4 LD50 2012 mg/kg ; ^ y h/^P^-^ LDjo 3,500 mgAg: Registry of Toxic 

Effects of Chemical Substances, 1981-1982) s M'f^t^^V^^: iiA^IEB^^n 
TV^ I) (National Cancer Institute Report, 89, 1978) o 

(A) Mmt:^m 

(1) mm 

Wobbler vr^JXdkedaK. &s Ann. Neurol. 34^,304H (1993 ^); Mitsumoto 
H. Ann. Neurol. 36 142-148 M (1994^^); Mitsumoto H. e» Science, 
265#, 1107-1110 n (1994^))^^fflbfco 

(2) mmm-^ 
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(Ii)K®lI#Jfcfflffl, forelimb flexion to chest) 0 4|gpg{C;S-^bTfPflffit 
feo lA^e>4t:Jitffc:otiTjt)K*sM'r'5cii:^^t-o 
*fcs iiK©i5;b (grip strength) ^tJ^bifc (Ikeda, fib. Neuromusc. Disord. , 
5(1995) 383-390; K. Ikeda. flb, J. Neurol. Sci., 160 (1998) 9-15 ; K. Ikeda, 
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Neurosci. Lett., 250 (1998) 9-12 ; K, Ikeda. fks Muscle Nerve, 18 (1995) 
1344-1347 ;K. Ikeda. -ffe, Neurol. Res., 17 (1995 ) 445-448 ; K. Ikeda. ffes 
Ann. Neurol., 37 (1995) 505-511 ;K. Ikeda. flbs Brain Res. , 726 (1996) 91-97 ; 
H. Mitsumoto. ftbs Ann. Neurol., 36 (1994) 142-148 ; St>*H. Mitsumoto. ftfes 
Science, 265 (1994) 1107-1110)o CltLf>®M{ix M^m^omi^ (ig#tu) 

(4) :^±&ir.mm(Dmmmm 

^i^J^^HT^t. Wobbler ■r'^^ (n=l 0/=g-||) ^a^-5^;i/T*#U 

Ltco i 0 Mici(D7mW>^^imhs ATPas eXfiNADHT-^fetfco 
mm(0^^i^mm^mm(Dm\)m^L-t (ikeda, ms Neuromusc. Disord., 5(1995) 
383-390; K. Ikeda. ftfes J. Neurol. Sci., 160 (1998) 9-15 ; K. Ikeda, fl&s 
Neurosci. Lett., 250 (1998) 9-12 ; K. Ikeda. ffe^ Muscle Nerve, 18 (1995) 
1344-1347 ;K. Ikeda. Neurol. Res., 17 (1995) 445-448 ; K. Ikeda. -ffe^ 
Ann. Neurol., 37 (1995) 505-511 ;K. Ikeda. -ffes Brain Res., 726 (1996) 91-97 ; 
;StFH. Mitsumoto. Ann. Neurol., 36 (1994) 142-148)o 

(5) ««ftl^a.-D>Oifc 

:^±m=imm(Djfm^mmi^mbtzmuer-^^x (n= i o/^m) fc^ 

hh*/0. lMU>^•:^^U'>AWr^ (pH7. 4) §«P^*x-7^;i/fcJ; 

-D>0i(<^M©3iDiiiJ^tfe (Ikeda, #s Neuromusc. Disord., 5(1995) 
383-390; K. Ikeda. J. Neurol. Sci., 160 (1998) 9-15 ; K. Ikeda, 
Neurosci. Lett., 250 (1998) 9-12 ; K. Ikeda. #^ Muscle Nerve, 18 (1995) 
1344-1347 ;K. Ikeda. Neurol. Res., 17 (1995) 445-448 ; K. Ikeda. 
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91-97)o 

(6) ms[^m 

BirKoi5l^ll®^jg©X'^-;i/{iy h y u/^* Wilcoxon n-^imUL 

-D >iccD^th^^{iM^S©;&V^ student's t-^lz^\)n^j:-otco VAftl©!^ 
(B) 

( 1 ) m^^mmm 

m(Dmm^i9t^T^zt^xy)mij<Dis,r\tmmht (02)0 

(2) :^±m=-mmommi^xxfmmmm^mmm 

mmmmcD^^m^b^ (¥*9±sEMfi e. 8±o. 6//ms p< 

0. 0 1) titm^x^ -^mncDrnMiz^^mmm (¥±ii±semt*2 0. 3± 

0. Sums P<0. 0 1) ®;&*s;g5i^::^^^DtTV^fco 

(3) #^i»-a-n>©t!( 

(4) Silii) 

Wobbler ^r^lT^lt, nm^W'^\iM^m^^MirZmm-:^-u>mB(D=^y' 

m^^x^^o :^mmt&m'-4mmi^±M(Dm^x^mLs ^^ki-^smm 
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'l4i:#l&IS®»Jgii'14^'fb-efel) (H. Mitsumoto. -ffe^ Brain, 105 (1982) 
811-834)o m.^X^ 3~4^it&>iP^7~8^ii^®*v>^7;^{c:i5V^Tm^0W^^ 

*^J!6^JT"{is Wobbler v^?;^^ 3 1 - 7 x 2 - 1^^ ^/ U > 
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3 . ® 8&- - n > j^n ^mm^mmmit& ( a l s ) > #®H4^g« 
(SMA)> ii^fi4^^*^> m%^mmmh&. (plsx x«^^i4#igi4wti 

4 . as;:::i-D >mmifi^mBwmmit0. (al s) T"$>sif5i^^ i a^ 

6 . 3 1 -7 x:^;i/- 2 - l^^y U >- 5 -3)->X(i^©^SfiO 

8. sii~i-D>3^^>i)^ i5^iittffi!im®^bii (ALSK mm^^mmmM 

(SMA)s Jifrtt^flacj?, Jl^i4ffl!lf^5M^blffi (PLS). Xti^^i^f^^ttMliS 
(AMC) -^ffe^. ^^]S6xa:7H|B«B®^&i?*So 

9. mm-^~tiymmi}^mmm^mmmh& (als) T-s-saisitise*^ 

1 0. 3-p{^;i/-l-7xn;i/-2-bf7\/U>-5-;^>X{i^©^a 
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(AMC) m^mi ixiti 2tfB®0^fflo 

14. Mm-:L-nymBmmm\immmim (al s) -e^s. m^m 

1 1**^) 1 3 ©^Rinj&^ClIBmo^^fflo 
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